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We have outlined a proof for a beautiful theorem concerning a 
triangle inscribed in a circle and the tangents .at the vertices and 
have suggested that it is also a special case of the more general 
Pascal Theorem. Along the way were mentioned perhaps less well-
known theorems about . inscribed pentagons and quadrilateral.s. We 
hope that we have been encouraged to look for a certain "genealogy" 
of theorems elsewhere. 
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Non-computational estimatio~ can help children to solve 
problems at very early ages, especially because there are many 
problems in life which do not require computation or where computa-
tion is less efficient or inappropriate, It closely parallels the 
problem solving strategy of Guess and Check. Students estimate and 
then verify their guess by counting concrete objects or measuring 
with standard unit devices (rulers, scales, stopwatches, etc.), 
Proficiency in non-computational estimation is related to a 
technique used in behavior modification. After all, learning can 
be defined as a change in student behavior, With each repetition, 
the student makes successively closer approximations of the desired 
behavior. For example, a child makes an educated guess, Then, 
upon checking the guess against a standard, the child is able to 
form a benchmark in l)er mind, so that she will be ab le to come 
closer to the actual measure on her next try at a similar task, 
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A Laboratory Approach 
Laboratory methods in teaching mathematics emphasize utilizing 
concrete materials. Thus, learners may measure length and width of 
regions to determine perimeters and areas. Weighing real objects 
and recording the weights also can be stressed in a laboratory 
setting. Finding the volume of diverse containers may be fascinat-
ing ti:> involved learners. 
Pertaining to laboratory approaches, Grossnickle and Reckzah2 
wrote: 
Instruments of measurement are particularly well 
adapted for labpratory purposes in a mathematics class-
room. A pupil learns to use an instrument, such as a 
ruler, by making measurements. ·similarly, he learns to 
read a scale, such. as that on a thermometer, by observing 
and recording temperatures. Because of the great variety 
of measuring instruments, the teacher is faced with the 
problem of choosing those most appropriate for the 
classroom. The self-contained classroom should have many 
different measuring instruments that are used for a given 
grade level. This list indicates measuring instruments 
that should be in a mathematics laboratory: 
1. Quantity: abacus, adding machine, number charts, 
tallying devices, street numbers, fact finders, 
counting blocks. 
2. Lengths: ruler, yardstick, tape measure, meter 
stick, standards for measuring height, micrometer, 
protractor, speedometer, odometer. 
3. Time: calendar, clock, watch, stopwatch, sundial, 
shadow stick, candle clock, hourglass, timetable, 
standard time chart. 
4, Value: coins, bills, checks, wampum, tax toke.ns, 
stamps, price tags. 
5. Weight: postal scales, balances, spring scales, 
pressure gauges, height-weight charts, pictures of 
scales for weighing large amounts, labels showing 
weights of things. 
6. Area: square-inch cards, square-foot cards, maps. 
7. Volume: "pint, quart, gallon measures; cup, tea-
spoon, tablespoon, cooking measures; peck and bushe'l 
measures; rainfall gauge; cubic-inch blocks. 
·s. Temperature: thermometer,· clinical thermometer, 
cooling thermometer. 
2Foster E. Grossnickle and John ,Reckzah, Discovering Meanings 
in Elementary School Mathematics. Sixth edition, New York: Holt, 
Rinehart and Winston, Inc., 1973, pp. 33.and 34. 
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The more trials the child makes, the better she will become at the 
given estimation task. 
Estimation can be learned only by doing! In more familiar 
terms·, "Practice makes perfect"· or "If at first you don't succeed, 
try, try again!" Some techniques can make the process easier for 
children. Estimation of the number of items in a set can be made 
simpler by. placing the objects in some kind of order, such as an 
array. Also, sample units of measure (e.g., weights from a balance 
scale) and reference measures allow the child to start from a 
benchmark, rather than creating her own. 
ence measures follow. 
5 grams - nickel 
Some exampfes of refer-
1 gram - raisin, paper clip (depending on the size and 
thickness) 
1 kilogram. - the weight of .half a 2-liter bottle of soda pop 
(1 liter bottles are sometimes available), the approxi-
mate weight of a quart of milk (carton and all). 
1 liter - a half-full 2-liter bottle of soda pop, a quart 
carton of milk filled to the· verr top 
I centimeter - the width of a fingernail 
1 decimeter -:- the distance across the pal.1;11 of your hand 
Most children enjoy the ability to .handle concrete objects as 
they learn to estimate. This is natural if we remember that 
elementary school children are, by and large, at Piaget's concrete 
operational stage (Carin and Sund, 1980). Therefore, these types 
of learning activities are more enjoyable, not only because they 
are a break from the typical paper and pencil mathematics activi-
ties, but because they meet the children's learning styles. If you 
subscribe to the notions that children naturally like to learn and 
that they can learn about their environment on their own or from 
their peers, then estimation activities should fit your teaching 
style. Try some! 
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SUGGESTED ACTIVITIES: 
1. 
2. 
3. 
4. 
s. 
Estimate the number of beans or other ob j_ec ts in a set. 
Vary the number, size, and position of the objects. 
Pair students off. Have one student draw a line segment 
on a sheet of paper for the other to estimate its length. 
Verify. 
times. 
Then trade r_espcmsibilities and .repeat several 
Estimate the length or heights of objects _around the 
interior and exterior of the school. Verify and. repeat. 
Estimate and verify. the weight of objects found around 
the home or school. 
Estimate different lengths of time (one second, ten 
seconds, thirty seconds, one minute). 
6. Estimate the amount of time it takes for an event to 
occur. 
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ARE YOU USING YOUR MATHEMATICS TEACHING 
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Alan Zollman 
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The following discussion between two high school students was 
overheard in their school cafeteria. 
Pam: Oh, I hate my math~matics class; It's so boring. All we 
ever do is the ·same old thing. 
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curriculum area of mathematics. New or modified uses of the 
calculator may, of course, be continuously implemented. 
Microcomputers and their uses are coming in rather rapidly in 
teaching and learning situations in mathematics. Thus, change is a 
key concept to emphasize. The mathematics curriculum must not only 
reflect, but also take. the lead in bringing in vital changes in 
society. 
Each learner needs to experience relevancy in ongoing units of 
study. Teachers, administrators, and supervisors must select and 
implement vital goals for student attainment. The goals selected 
need to be modified and revised as needs and interests of learners 
indicate. Also, as trends in society change, the mathematics 
curriculum must adopt and determine relevant innovations. 
Problem Solving 
Learners individually need to become proficient in identifying 
and solving problems. Why? Each person faces perplexi_ng situa-
tions in life. Thus, a variety of paths exist from which to choose 
solutions. Generally, numerous solutions to a problem can be 
noticed and the consequences of each must be evaluated. If one 
path of action compared to a different one is emphasized, how might 
the outcome differ? Certainly, the mathematics curriculum can and 
should stress problem solving experiences. 
The problems may come from real life situations of learners 
involving the use 
emphasize practical 
of mathematics. The chosen problem might 
uses of arithmetic in school (such as buying 
school lunches) or in society (spending an allowance). Word 
problems from basal textbooks, workbooks, and wo_rksheets might also 
provide problem solving experiences for learners. Students need to 
be guided to perceive reasons for engaging in the identification 
and solving of problems. 
Learners must be guided in determining with clarity_ the 
problem involved in real life situations, in school, and in 
society. Vivid perceptions in problem identification are also 
significant involving the use of textbook, workbook, and worksheet 
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